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Messrs. Willet & Gray in their "'Weekly Statistical" of ~\":eL' 
ber 24, state: 
RAws.-As usual, the last week of the year is quiet, with little 
disposition to do business, several refineries being closed for an-
nual cleaning up. The last sale leaves the closing quotation of 
the year at 3.67c. per pound, 96° test. 
We give our usual review of prices for the year. showing high-
est for Centrifugals, 449c. per pound; lowest, 3.67c. per pound; 
and ;;verage for 1908, 4.073c. per pound. " 
The average for refined for 1908 was 4.957c. per pound; the 
average difference between raw and refined .884c. per pound. 
Europe closes with beet sugar at lOS. 3d., say 2;4d. advance 
for December, but unchanged for January at lOS. lYzd. 
Cubas for January-February shipments are offered at 2 S-16c. 
c. & f, 96° test, without interesting buyers. The work of har-
vesti.1g is progressing, there now being 48 Centrals grinding, 
against 33 last week; but receipts are still small. Crop estimates 
are" given in another colmun. 
The American beet crop was so badly damaged bv the drought 
in some sections early in the season, that we have been obliged to 
redut:e our estimate of the total out-turn fr0111 440,000 tons to 
390,000 tons, as we stated on October 22d might be expected. 
RA \V SUGAR PRICE REVIEW, 1908.-The year opened with Cen-
trifugals, 96° test basis (the standard for raw sugars), at 3.8sc. 
per pound, declining to 3.75c. at close of J anuar? The decline 
continued until the middle of February to 3.67c. per pound, the 
lowest point of the year; March showed an improvement to 4.36c. 
per pound at the close; April 21st marked the high point of the 
year «t 4-4t)c. per pound; I\Iay declined to 4.24C. per pound; June 
fluctuated between 4.36c. and 4.2SC.; July 4.39c. to 4.25c.; 
August, 4.12Sc. to 3.90c.; September, 3.90c. to 3.98c.; October. 
3.98c. to 4.04C.; November steady at 3.95c. to 3.94c.; Decem-
ber, 3.92C. to 3.67c.-closing the year at 3.67c. per pound. 
The lowest point of the year was February 20th at 3.67c. per 
pounel, and highest point April 21st at 449c. per pound. 
The average price of Centrifugals for the year 1908 was 4.073c. 
per pound, against 3.7S6c. per pound in 1907; 3.686c. in 1906; 
4.278c. in 1905; 3.974c. in 1904; 3.72C. in 1903; 3.542C. in 1902; 
4.047c. in 1901; 4.S66c. in 1900; 4.419c. in 1899. The average 
price for Centrifugals for ten years was 4.006c. pter pounel, duty 
paid. The higest price for Centrifugals since July, 1897, was 
5.J25c. in March, I90S, and the lowest price, 3.2SC., in June, 1902. 
Duties in 1909 are likely to be changed to the extent of ad-
mitting 300,000 tons sugar free of duty fr0111 the Philippine 
Islands. 
In our last annual review of prices we sai(l for the year 1908 
,the average price of raw sugar shoulcl be rather higher than in 
'907. The result shows .3 17e. per pound higher. 
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For 1909, in view of larger cane supplies and possible change 
of duties, the average should be lower than I908. 
Prices of Cuba Centrifugals in 1908 on the cost and freight 
basis opened at 2-49c. per pound; declined to 2.31C. in February, 
advanced to 2.765c. in M~rch, further advanced to 3.125c. in 
April, declined to 2.8Sc. in May, advanced to 3.04c. in June, 
declined to 2.54c. in August, advanced to 2.6Sc. in October, de-
clined to 2.3 Ie. net cash in December at close of year. The aver-
age cost and freight price for 96° Centrifugals in 1908 was 
2.7T 3C. per pound net cash. 
COBA CROP EST1MATE.-Messrs. Joaquin Guma-Frederico 
j\tIejer cabled us on 24th inst. their estimate of the new Cuba 
crop at 1,397.500 tons sugar. Their first 'estimate of the previous 
crop was T. 165.000 tons published January 3, 1905. 
I t is understoocI that this estimate is based upon the amount 
of cane in the field and upon normal vield and favorable weather 
for gr inc1ing. - & 
The start is a little later than anticipated and the yield thus far 
. is unsatisfactory, although expected to improve in a few weeks. 
In making our crop estimate of 1,250,000 tons, published Octo-
ber 221lC!. we allowed "for the possibilitv of the cane not being 
as productive as appearances would indicate, after experiencing 
a protracted drought." When the harvesting of the crop is in 
full swing, we will ascertain the yield of sugar then being obtained 
from the cane and will revise our estimate accordingly. 
NOTES. 
I-L\\Y.\1L\N ClIE?lIlSTS' ASSOCL\TTON.-A meeting of the Ha-
waiian Chemists' Association was held January the 9th at the 
office of the Hawaiian Sugar Planters' Experiment Station. 
Present were Messrs. Peck, Severance, Hartmaim, Johnson, 
James. Kelly, Norris, Werthmueller, McNeil, DilIingham, Jordan 
and Greenfield. An interesting paper on "Soil Acidity" was 
read by MT. Vv. P. Kelly of the Hawaii Experiment Station 
staff, which will appear later in the "Journal of the American 
Chemical Society." Resolutions were passed thanking Mr. Geo. 
IV. Smith and1:he University Club for courtesies to the Associa-
tion at the time of the annual meeting last October. 
COl\IlIiERCE OF THE PHILIPP1NEs.-The commerce of the Phil-
ippine Islands for the fiscal year ending June 30, 1908, is revealed 
by statistics just issued by the Bureau of Insular affairs, and 
are given below together with the figures for the Territory of 
Hawaii, covering the same period: 
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United States 
Phjlippines . . .......... $ 5,079,487 
Hawaii ................ 15,303,325 
United States 
Philippines . . .......... $10,323,233 
Hawaii . . ............ 41,640,815 
IMPORTS. 
Foreign 
$25,838,870 
4,682,399 
EXPORTS. 
Foreign 
$22,493,334 
597,640 
Total 
$3°,918,357 
19,985,724 
Total 
$32,816,567 
42,238,455 
INJURIOUS INSECTS IN HAWAII.-Mr. Walter \V. Froggatt, 
government entomologist of New South Wales, who came to 
Hawaii about a year ago to investigate the value of introduced 
parasites, or beneficial insects, at a recent meeting of the West 
Indian Agricultural Conference had the following to say in ref-
eren·ce to parasites and beneficial insects in Hawaii: 
"I found in Hawaii that scale insects and mealy bugs were 
just as plentiful upo'n native bushes and introduced plants as they 
are in Australia, but as there are practically no commercial 
orchards in these islands, very little notice is taken of them. All· 
the interest in Hawaii is centered upon the pests that affect st1gar-
cane, and the work done by the staff of the St1gar Planters' 
Association has been on such pests. One of the most interesting 
was the introduction of an egg parasite (a minute parasitic wasp) 
of the cane leaf-hopper (Perl?illsiella sacclzaricida) some three 
years ago, from the cane fields of Queensland, by Messrs. Koe-
bele and P~rkins. The leaf-hopper had been introdt1ced some 
years before with cane from Queensland, and increased so rapidly 
that it did a great deal of damage in puncturing the leaves and 
stems. In less than two years after the introdt1ction of its parasite 
there was a very marked difference in the ravages of the leaf-
hopper, and though there are still plenty of them in the cane 
fields, the pest may be said to be held in check. At the same 
time. altered methods of cultivation and the introdt1ction of hard-
er-stemmed varieties of cane may have been factors in its de-
crease. 
"The introduction of at least half a dozen different insects 
from Mexico to destroy the lantana scrub growing on sugar land 
was a daring experiment in economic entomology, and could 
only be attempted in a place like Hawaii, V'l!ere nearly every-
thing on the islands has been introduced from foreign lands. It 
had been claimed that the lantana, owing to these insects, was 
dying in large areas, and in others, was producing no flowers or 
seeds. I found plenty of evidence of the insects on the lantana 
foliage: the most active of which was a small leaf bug. This 
insect, feeding on the underside of the leaves, often defoliated the 
bushes; but its attacks did not prevent them from throwing out 
a fresh growth of foliage when the rains set in. Again, this bug 
is very closely allied to an indigenous species in Australia that 
causes similar damage to the cultivated olive; it could never he 
introduced into an orchard country. 
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"The insect that is killing the lantana is the Indian mealy bug 
(Ortlzesia. illsignis) known there as. the 'Maui Blight,' which is a 
very serious pest in other countries to tea and other plants. This 
was accidentally introduced into the islands many years ago, but 
has been artificially spread by the planters and cattle men all over 
the islands." 
THE HAWAIIAN SUGAR INDUSTRY IS WHOLLY 
DEPENDENT UPON ADEQUATELY PRO-
TECTIVE DUTIES. 
Appearing befor\,! the Committee on Ways and Means to give 
testimony as to the needs of the sugar growing industry of Ha-
waii, Mr. F. M. Hatch, representing the Hawaiian Sugar Plant-
ers' Association, made the following statement: 
The sugar industry of Hawaii today show., an actual invest-
ment of over $70,000,000. 
The property representing this investment is assessed for taxa-
tion purposes in an aggregate sum of $69,200,000. 
There are seventy plantations whose shares of stock are widely 
distributed in individual holdings. The corporate organization 
has been adopted as a method of cooperation, as well as to secure 
limited liability of investors. Without the latter the development 
of an industry involving as much risk as is involved in starting 
a sugar plantation could not have taken place in a community 
having so little accumulated capital as Hawaii. The result has 
been that almost the entire community in Hawaii is interested in, 
and to a large extent dependent upon, the sugar business; both 
directly as shareholders, sugar stocks being widely distributed 
among the people as above pointed out and indirectly through con-
nection with a hundred and one forms of business dependent upon 
sugar for existence. 
Notwithstanding the very promising results expected and to 
some extent obtained by the new industries now being started in 
Hawaii, which have excited great local interest, sugar continues 
the mainstay of the islands. It is the sugar industry which pays 
the great hulk of the taxes and without which the Territory could 
not keep up its schools and other institutions, and would, in fact, 
hecome speedily insolvent. The vital importance of the upkeep 
of this industry in Hiawaii to the entire population of the islands 
cannot be 100 strongly emphasized. 
Hawaii is handicapped by heavy cost of production in sugar 
and by a large marketing expense. Cultivation is intensive, re-
plowing follows every second ratoon crop; irr!gation and the 
fertilizers used add greatly to the cost of production. 
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The following table shows the capital invested, percentage of 
profit and dividends paid, with N ew York prices of raw sugar, 
for the last five years for which the figures are available. The 
results in 1907 would not materially change the averages; the 
returns for 1908 are not yet at hand, but the crop wili be larger 
<than in previous years, amounting to 520,000 short tons: 
Year 
1902 . 
190 3 . 
190 4 . 
190 5 
1906 .. 
Capital 
invested 
· .............. $63,940,650 
. . . . . . . . . . . . . . . .. 64,878.93 I 
. . .. .. . . .. .. .. ... 65,43 1 ,S73 
· . . . . . . . . . . . . .. 66,663,64S 
· ., ............ 70,913,798 
Average 
Per cent. Per cent. 
profit diVidend paid 
T·3 1 2·75 
7.02 2-40 
7.02 2.96 
12.52 8·7 I 
7. 0 5 6·34 
Average N'ew York prices of 96 ra ws have been as follows: 
1902, .03542 : I903. .0372 : T904, .03974; 190.'), .04278 ; T906, 
.03686; average, .°384. 
The five years covered in the above table represent a fair a\·erage 
of the sugar industry in Hawaii; they include the year 1905. 
when the price of raw reached the highest point in the 'past tell 
years. The average price in New York for 96 centrifugal sugars 
during the five years covered was 3.84 cents; this figure is above 
the normal price for sugars, and is higher than may reasonably be 
expected in the next five years under present Tariff conditions. 
Sugar is almost the only staple commodity that has not mate-
rially advanced in price to <the consumer during the life of the 
Dingley T'ariff la\v. v\Thile ll1cat, flour, lUll1her, shoes, steel procl- ..". 
ucts and coal have advanced from 20 to 40 per cent., the ayeragc 
cost of sugar to the actual conSllmer has remained substantiall v 
the same for the past ten years. 
The average price of granulated sugar during the first year of 
the Dingley Tariff was 4.80 cents: the average price dnring ten 
years of the Dingley law has been $4.85. 
Exaggerated statements are frequently seen in regard to yields 
and profits in the Hawaiian sugar industry. The average yields 
of 4-403 short tons per acre for an eighteen months' crop in Ha-
waii have been made possible by the 1110st scientific and expensive 
s)'stem of agriculture; the milling processes have also been de-
veloped until they are the most efficient in the world. 
Cuban yields per acre through a ten-year period would be ap-
proximately two and a half tons per acre on new lands. 
In Hawaii a crop requires I8 months to mature; hence the aver-
age yield of an acre of land in ten vears would be 29.3S4 short 
tons,' or an average of 2.935 tons a1;nually. In addition to this 
time must be lost for f;e~luent replowing and replanting in 
Hawaii. 
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Consideration may reasonably be asked for sugar plantations 
operatillg under average conditions. The records for the last five-
year period show annual profits per hundred pounds of sugar as 
follows: 12 cents, 54 cents, 62.8 cents, 98.9 cents and 58.8 cents, 
an average. of 57.3 cents. 
This demonstrates how relativelv small and uncertain the mar-
gin of profit is; the wiele fluctuatio~1s in the world's price of sugar 
makes the uncertainty even 1110re pronounced. 
This average profit on Hawaiian sugar production during the 
last five-year period of about 57.3 cents per hundred pounds was 
appr<?ximately the same as that of the beet sugar producers of 
the Uni,ted States; if the duty had been one-half cent per pound 
less, the earnings would have been about 7.3 cents per hundred 
pounds. 
A reduction of one-half cent per pound on the sugar Tariff 
within the last five-year period would have made a decrease of 
6.06 per cent. on the total earnings of Hawaiian sugar plantations; 
this would more than have wiped out all the dividends paid dur-
ing those years, and would have left the entire industry without 
tiny return on the capital invested after allowing for depreciation. 
1\ 0 agricultural or industrial enterprise can reasonably be ex-
pected to do business on a smaller margin than 7 per cent. average 
earnings where there are conditions of hazard such as inevitably 
0Xist in the sugar industry. 
Any material reduction in the sugar schedules would cause an 
immediate and crushing loss on existing properties, and a com-
plete demoralization of the commerce and industrial life of Ha-
waii. Hawaii is practically a one-crop country. :\0 remunera-
tive crop exists to replace sugar if this shoulcl have to be aban-
clonecl. The capital ilivested in sugar \vould become almost a 
total loss, the 1110St expensive parts of sugar plants not being 
available for other purposes. . 
The loss would not be confined to the sugar business; much 
1110re than the fate of a single industry is involved, so far as 
Hawaii is concerned. 
Ai disorganization a f the sugar inclt1str~' \\'ould he a puhlic dis-
aster, the effect of which upon the Territory as a whole would be 
!mmeasura ble. 
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GOVERNOR FREAR'S REPORT. 
The report of the Governor of Hawaii to the Secretary of the' 
Interior for the year ended June 30, 1905,has recently come fro111 
the press. Of late years a more economical administration of the 
Government printing office at Washington has tended to cut 
down the size of all governmental reports, a policy which, while 
reducing the operating expense of the printing office, does not 
assist in the compilation of complete and comprehensive reports. 
It is quite apparent that Governor Frear's report has been edited 
and probably much has been eliminated. 
Under the heading of "PopUlation, Immigration and Labor" 
the report says: . 
"It is nearly eight years since the last census was taken, and 
the conditions are such that it is difficult to estimate the present 
population. It is probably about 170,000, divided about as fol-
lows: Orientals, 95,000, namely, Japanese 72,000, Chinese IS,OOO, 
Koreans 5,000; Latins, 27,000, namely, Portuguese 23,000. 
Spanish 2,000, Porto Ricans 2,000; Polynesians, practically all 
Hawaiians and part Hawaiians, 35,000; Teutons, practically all 
of American, British, German, and Norwegian descent, 12,000; 
others 1,000. 
"The Japanese arrivals and departures have varied greatly. In 
1904 and 1905 the departures were nearly double the arrivals, 
owing to the Japan-Russia war. For several years before that 
there was little difference. Since then the arrivals have on the 
whole considerably exceeded the departures, although the tend-
ency is the other way now, owing to restrictions placed bv the 
Japanese Government upon emigration to Hawaii. This tendency 
is offset to some extent by the restrictions against the migration 
of Japanese fro111 Hawaii to the Pacific coast. The result is to 
keep here a better, that is, less adventurous, class of Japanese, to 
hring Japanese wives here in larger numbers, and to postpone the 
labor stringency which will come from diminution of arrivals un-
less some other adequate source of labor is found. During the 
last year the percentage of females among arrivals was 33.3 per 
cent., while during the previous year it was only 11.1 per cent. 
,\Vith the increase of Japanese married women, there has been a 
large increase in Japanese births. During the year ended June 
30. T908. there were -t.593 births. of which 1110re than one-half, 
namely. 2.445, were Japanese. 674 Hawaiians. 591 Portuguese, 
388 Chinese. and 4<Xi others. The Japanese children in the 
schools have increased from T .352 out of T 5.537 pupils of all races 
in December. T 900. to 5.S 13 out of 23.445 pupils in June. 1905. 
They outnumher the pupils of any other nationality. unless we 
include part-Hawaiians with Hawaiians. these numbering together 
8,123. The contiI1tletl decrease in the Chinese population. due to 
departures and non-arrivals. is offset in large mcasurc hy births. 
the school children having increased fro 111' T ,2S9 in T900 to 2.596 
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In 1908. The Portuguese are increasing rapidly; the pupils of 
that nationality 11umber 4,537. Hawaiians are slowly decreasing 
and part-I-lawaiians increasing. The total number of Japanese 
men, women and children on the island of Oahu is probably 
20,000, of whom perhaps 10,000 or 12,000 are adult males, al-
though these are very rough estimates." ::: :,: :;: 
"For some time there has been growing, eve11 among sugar 
planters, a feeling that for the purpose of obtaining a permanent 
and certain supply of labor, as well as for the purpos~ of building 
11p an American civilization in these islands, every effort possible 
should be made to encourage the immigration of people who will 
be or become American citizens. Since 1899 the number of 11011-
Asiatic laborers on the sugar plantations has increased from I2 
to 18 per cent. of the total, the increase in Asiatics having been 
17 per cent. while that in non-Asiatics has been 87 per cent., the 
aggregate number on February 29, 1908, being 45,279, of whom 
36,<)87 were Asiatics and 8,292 non-Asiatics. 
Hi\. little more tl\.an a year ago the Territorial Board of Immi-
gration, at an expense of nearly $300,000, contributed by the 
planters, brought in 4,684 Portuguese and Spanish, consisting of 
T AOO men, T, T 43 women and 2,141 children, of whom 5 I were 
returned, at an expense of $I2,000. This was at an average ex-
pense of $62.20 per individual, or $207.32 per adult male. They 
were absolutely free to do as they wished upon arrival, but most 
of them engaged in service on the plantations, some settling on 
pieces of land that were furnished by the plantations and working 
for suitable wages, others working for higher wages without the 
lanel. But the general immigration act of 1907 precluded the 
further introduction of such people by 111~ans of contributions 
made hy corporations. It is exceedingly desirable that Congress 
should authorize a continuation of such assistance with funds con-
trihuted, though by corporations. 
"A considerable number of Portuguese and Spanish have. heen 
enticed from Hawaii to California, but have not found conclItions 
there as favorahle as represented. The Board of Immigration, by 
means of contributions fro111 the planters, have assisted many of 
Ihe111 to return, and last April established an office in Oakland, 
Cal., for the purpose of inducing and assisting such persons and 
others to return or come to Hawaii. 
;'The Board also has engaged a man, who has servecl uncler the 
F ecleral Bureau of Immigration and was recommended by the 
officials of that hureau, to come to Hawaii to acquaint himself 
full\' with conditions here and then open an office in New York 
Cit;· for the pnrpose of obtaining Italians and others. 
"Every kno\\"n reasonable method is being exploited for sub-
stituting' Anglo-Saxons and Latins for Orientals, but this is a 
difficult matter in the face of the present Federal immigration 
laws." , 
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On thc subjects of "Irrigation" and "Sugar Industry" the 
Governor states: 
IRRIGNfION. 
GCllcral.-H'awaii being a tropical country, the question of 
water is of the utmost importance. There is no lack of rainfall, 
which ranges from a few inches to several hundred a year, ac-
cording to locality, but the heavy fall is usually far frol11 whcre 
it is most n~cde(l. The problem is that of conserving the water, 
by preventing it by means of forest growth from rushing to the 
sea down the short, steep watersheds, and that of transferring 
it to the aricl lands. VJhat is being done in forestry is stated un-
cler another heading. 
The right to water usually depends on the ownership of the 
land upon which the water is, or on prescriptive use. Riparian 
rights, although recognized, are insignificant. Rights by prior 
appropriation have not been recognized. 
The principal irrigatcd crops are cane, rice lind taro. 
Taro Lallds.-Evcn in ancient times the natives had more or 
less elaboratc systems of ditches in almost ever v valley for the 
irrigation of t;1"O, their chief food, most of which ","as raised 
in water that was led from the streams into level patchcs which 
were made by terracing the bottoms and gentler slopes of the 
valleys. There were not only elaborate ditch systems, hut also 
comI;licated methods of distriimtion of water by· time and quan-
tity,especially where or when water was scarce. The ditches 
were required to be kept clean and the patches tamped, so that 
the loss might be as little as possible. :Much taro is still raised 
in this way. So important were the laws relating to water rights 
that they gave their name "kanawai" to laws in general. 
Rice Lallds.-I1'Iuch taro land and additional drY land has been 
converted into rice land, which is laid out in small level patchcs 
-the same way as taro land. In general rice requires more water 
than taro, for it requires running watcr, while taro may bc grown 
in standing watcr if it is rcnewcd at intcrvals, which \'ary accord-
ing to locality. About I 1,000 acrcs arc in ricc. 
Callc Lallds.-The chief irrigation works at prescnt, ho\\,cycr, 
arc those of the sugar industry. Of the 213,000 acrcs devoted 
to sugar production, about one-half, or lOS,ooo acres, is irrigated, 
being practically rcclaimed arid land, thc rcclamation of \\'hich 
has cost about $15,000,000, or about $qo per acre, in original 
outlay for the construction of ditch, tunnel. flume and pipe lincs, 
reservoirs, steam and C'lectric pt1ll1ping' plants, and artesian and 
surface wells. This has been clonc entircly by pri\'alc cnterprise. 
Thc irrigation systcm [or onc group of plantations includcs about 
225 milcs of main amI latcral ditchcs, tunnels, etc., which cost 
about $2,000,000, hcsidcs wclls, rcscrvoirs and pumping plants. 
l\fuch of this is in cOt1ntry covcrcd hy dcnse jt1ngle and Ct1t up 
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by numerous deep canyons. The largest storage reservoir for one 
plantation holds 2,500,000,000 gallons. In one instance electric 
power is generated by water power on the rainy side of the island 
for the operation of pumps on the other side. One large ditch, 
('ompleted during the last year, leads water frolT]; a valley on to 
high land, irrigates the high land below the ditch, then falls into 
another valley where it generates electric power for operating 
several pumps along the ditch for the irrigation of the high lands 
above it, and finally irrigates land on the plain below. About 
1,000,000 gallons of water are required per day for each 100 acres 
of cane, irrigation being generally three or four times a month. 
In transferring water from taro land to cane land, it is generally 
estimated that the water appurtenant to I acre of taro land is 
sufficient for not less than 3 acres of cane lanel. About 4.350 ,000 
tons of water are required daily for the irrigated cane land, about 
60 per cent. of which is pumped by about 1 I 1 pumps with an 
aggregate capacity of 579,300,000 gallons per day of twenty-four 
hours. The average lift is 191 feet and the maximum 550 feet. 
Cane usually takes from fifteen to eighteen months to mature and 
1 acre requires about 5,000.000 gallons per crop. The irrigated 
lands produce on an average nearly twice as much as the un-
irrigated. 
TFater LicclIscs.-Much of the water used for irrigating cane 
iand is owned privately, but much also is obtained from govern-
ment lands under licenses or leases. These licenses and leases 
have been made for periods of from fifteen to fifty years, most 
being of from twenty to thirty years. They are 15 in number 
and cover an aggregate area of 77,743.20 acres of forest and other 
lanel. The aggregate rentals are $16,601, besides 1 per cent. of 
the gross revenue in the case of the most important license. The 
rentals at first have been low because the licensees have had to 
construct the works, but as the leases and licenses expire they can 
be renewed for shorter periods at greatly increased renta1s or the 
water can be used in other ways. One of these licenses, which 
was for thirty years at a nominal rental of $500 a year, has just 
expired, but the license provides for its renewal for another thirty 
years at the option of the licensee, the rental, however, to be 
fixed by appraisers each ten years. Steps have already been taken 
to obtain an appraisement for the first ten years. The Director 
of the Reclamation Service is expected soon to make an investi-
gation with a view to ascertaining the practicahility of extending 
that service to Hawaii. 
Sugar IlIdllstry.-I-Iawaii is practically without .mineral re-
sources. The country is mainly agricultural, although the nature 
of the crops is such as 10 require much incidental manufacturing. 
Perhaps nowhere else has science been applied more extensively 
to agriculture, especially in the sugar industry, to whi('h until 
recently attention has been devoted almost exclusively. A good 
beginning has now been made in other industries. It is impor-
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tant both that there be a diversity of industries and that there be 
built up industries more suited to the small proprietor. The field 
is that of tropical agriculture. Among the agencies at work to 
perfect the science of that class of agriculture are the Federal 
Experiment Station. the Territorial Board of Agriculture and 
Forestry, the Territorial College of Agriculture and Mechanic 
Arts, and the experiment station of the Hawaiian Sugar Planrters', 
Association. At times there has been lack of cooperation be-
tween some of these, but that state of affairs no longer exists. 
The first three of these are discussed elsewhere in this report. 
The planters' experiment station, although devoted principally 
to a single industry. is one of the largest and best to be found 
anywhere. It is maintained at a cost of $70.000 a year and has a 
large body of scientists in its several divisions, which include 
agriculture and chemistry, entomology and plant pathology. 
Agriculture is being made more and more of in the public schools. 
Further assistance is greatly' needed through the scientific 
branches of the Federal Government, particularly in soil, topo-
graphic and hydrographic surveys, reclamation, branch experi-
ment stations, etc .. the appropriations for which objects' should 
be made to apply to Hawaii, a full-fledged Territory and integral 
pa'rt of the United States, as well as to other parts of the United 
States. 
AgriC1lltllral.-The sugar industry is conducted mainly by 49 
~orporations and 5 private companies or individuals. Many in-
dependent planters on a small scale raise cane and sell it to the 
corporations; and much land controlled by the corporations is 
cultivated by groups of laborers under contracts by which the 
plantations advance money, furnish implements, water for irri-
gation when necessary, and do portions of the work and pur-
chase the cane at agreed prices, which vary with the price of 
sugar. The total capital. exclusive of bonel issues, is $70,913,797. 
In the corporations there are 6.966 shareholders. The yield for 
the last five years has been as 'follows, in tons of 2,000 pounds: 
AGRICULTURAL PRODUCTTON OF HAWAII. 
Island. 1903. 1904. 1905. 1506. 1907. 1908. 
Tons. Tons. Tons. Tons. Tons. Tons. 
Hawaii .... 170,665 122.865 126,405 137,750 143,891 180,159 
Maui. .... 84.776' 77,985 100,434 I02.960 I04,772 122,629 
Oahu . . . . . 121 ,066 102,019 123,095 II3,75° II9,273 137,01 3 
Kauai ..... 61,484 64,606 76,314 74,753 72,081 81,322 
--- --- ---
Total ... 437,99 1 3670475 426,248 429,21 3 440,017 521 ,123 
The yield for the present year is 521,123 tons, valued at more 
than $40.000,000. The plantations are usually large. The total 
area cuJ.tivated is about 213.000 acres. held partly in fee and partly 
under lcase, of which ahout onc-half is irrigated. The yield per 
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acre per crop, which usually requires fifteen months or more to 
mature, is about 5% tons from irrigated and 3 tons from unirri-
gated land, or a little less than 40 tons per acre from all the 
land. During the five years, 1902-I906, according to the returns 
of 49 companies, the average profit was 7.02 per cent. and the 
average dividend paid was 4.69 per cent. per annum on the capi-
tal invested. The continued success of this industry is largely 
dependent upon the continuance of a protective duty on sugar .. 
The irrigation of cane lands is described under the heading "Irri-
gation" in this report. :iVIore than 4I,000 tons of purchased mixed 
fertilizers are used annually, besides 6,000 tons of nitrate of soda 
and considerable quantities of lime, ground coral, tankage and 
waste products from mills and stables. The annual cost for fer-
tilizers is over $2,000,000, and approximates $4.65 per ton of 
sugar, or $22.20 per acre per crop. On February 29, 1908, there 
were 45,279 laborers on the sugar plantations, as follows: Ameri-
cans, 52 I; Europeans, mainly Portuguese anel Spanish, 4,579; 
Hawaiians, I,I8I; Porto Ricans, I,837; Japanese, 3I,805; Chi-
nese, 2,991; Koreans, 2,19I; others, 174; total Asiatics, 36,987; 
rtotalnon-Asiatics, 8,292. There has been a steady increase in the 
percentage of non-Asiatics-that in 1899 being about 12 per cent. 
and that at present about 18 per cent. The increase during that 
period has been only 17 per cent. in Asiatics, but 87 per cent. in 
non-Asiatics. 
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A HISTORY OF THE PROGRESS OF THE SUGAR IN-
DUSTRY OF HAWAII SINCE THE RECI-
PROCITY TREATY OF I876. 
(Concluded from December, 1908, Number.) 
Irrigation bJI Artesian rVells: The first artesian well \\-as bored 
at Honouliuli in 1879 and was followed by a number of other 
wells in and around Honolulu. 
In 1882 the editor of the Planters' 1\'Ionthl y issued a solemn 
warning against further borings. He stated, "It would appear 
that the sources of supply to the great subterranean reservoir 
have already been taxed to their utmo'st, or more than that, that 
the demand is already greater than the supply, and if artesian 
wells continue to be bored it will be but a few years before the 
wells at the higher levels wiII cease to give forth flowing water." 
Notwithstanding this warning the development of artesian wells 
progressed very steadily, and in 1889 the borings on the Island 
of Oahu had reached the total of 103 wells. 
At the present time the daily amount of water pumped fro111 
artesian wells on the Island of Oahu reaches about 300,000,000 
gallons, some of it lifted upwards of 500 feet. 
The artesian supply as found on Oahu does 110t appear to exist 
on any of the other islands of the group, and when pumping is 
resorted to, open wells or sumps are excavated, the underground 
supply resulting from rainfall on the mountain sides percolating 
through an upper broken stratum and retained by a lower stratum 
of inpervious rock_ 
These sumps are excavated to about 20 feet below sea level, 
tunnels are then driven on the lower stratum directly inland, 
opening up the water-bearing rocks, and the supply thus· obtained 
is pumped from the sumps through yery long pipe lines to the 
levels required on the cultivated areas. 
To avoid the heavy expense of long pipe lines, there are three 
instances of shaft-sinking at the upper levels of the cultivatecI 
lands down to sea level, and regular undergrouncI pU111pS of min-
ing pattern installed, but these have proved so expensive in first 
cost and up-keep that there is no encouragement to repeat the ex-
periment. 
One of the largest stations of this kind is at Kihei, on the Island 
of IVlaui, where the shaft is 300 feet deep and two pumping en-
gines of a combinecl capacity of 17,000,000 gallons of water per 
day lifted 400 feet high, are situated in a very large chamber ex-
cavated in the rock; an abunclant water supply is found at sea 
level, but the expenses of operation are very heavy in compari-
son to those of surface pumping stations delivering \V.at:;:r through 
long pipe lines. 
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The machinery installed in the various pumping stations is of 
the most modern and complete make obtainable at the present day, 
ane! as in no other part of the worle! are such mechanical irrigating 
plants in existence, a more than passing notice may be of interest. 
The plantations that pump all or part of their irrigation supply 
are situated as follows: 
:MilJions. 
l.sland of Kauai .. 3 approx. deliv. ~4 hours in gallons. . . . . .. . 7:) 
" Oahu ... 6 do ........ 36() 
" " ~Iaui ... do . .. . . ... l;)() 
" " Hawaii. 2 do ..•..•.• 1() 
Total delivery per 24 hours, gallons, about................ :)f);] 
The average height to which this water is pumped is about 200 
feet, and the total power developed to deliver this enormous 
quantity of water is over 20,000 horse-power. 
The yearly expense of these pumping plants is enormous, but 
the figures of expense are not available. 
Coal here costs fr0111 $7 to $9 per ton delivered at the furnace, 
although now a large number of pumping- stations are operated 
with California crue!e oil as fuel, which is provided at a price 
about equal in value to coal at $6 per ton, and the economy in 
labor hy using oil instead of coal is very markee!. 
In J 906 the cost of irrigation systems installed on 26 plantations 
was $14,069,804. 
The relative yield of irrigated and unirrigatee! plantations since 
i 895 is as £,ollows: 
IHRlGNrED PLANTATIOi\S. 
Tons Yield Per 
Year. Acres. of Sugar. Acre-Lbs. 
JSf):) ......... ~:3,454.5 S9,943.5 7,GG!) 
Hi!I(; ......... ~5,f)5() 117,449 !),O3:l 
ISH, •••••••• 0 ~:3,lO1 117,:30G l(),l:Jl 
lS!IS ......... ~4,ii07 1:37,;)95 1l,~G!) 
JS!JH ......... ~7 ,BSO 166,4~5 1:l,157 
l!JOO ...... ' ., ~7,()!)().;) 166,002 12,~54 
J!lOl ......... a4,740.;3 ~15,1!)() 1~,3SS 
l!1ll~ ........ , as,!)S7 227,721 ] 1,6S1 
1 !lO;) ......... 42,O!)7 260,52;) ]2,377 
]!J(J.! ..... , ... 42,80f).9H ~39,9S7.9 1] ,212 
1 DO;) ........ , 4S,GGS.12 ~!)5,797.[)0 12,15G 
1 !)l}(i ......... 50,112.6 ~SS,7S6.5 11,5~6 
UNIHHTGA'l'ED PLANT A 'l'IONS. 
lS!):) ......... ~a,f)45 63,476 5,310 
JS!lG ......... 2!l,779 10!),G44 7,363 
IS!!7 ......... ;~(I,724.;) 133,820 S,no 
lS!lS ......... 30,728.5 [)1,G[)2.5 5,n34 
1 SfHl ......... :l2,n28 llG,3S3 7,OGS 
1 !HIO ., ....... ;~!),(i83.5 1~~1,257 (i,2G2 
1001 ......... 4a,878 H3,n·13 (j,561 
IflO:.! ......... 4J,!lG(j 1~6,:'!~9.26 (j,015 
1 !lO;~ ......... 5],2;3;{ 177,52!l 6,n27 
1 !IO·~ ......... .J.S,!)87.G7 127,417.1G 5,202 
HI05 ......... 4(i,775.3!l 131,5G7.6!l 5,62[) 
HIOG ......... '16,117 141,581.70 6,140 
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HAWAIIAN IMPORTS AND EXPORTS, AND SHIPPING. 
On the following pages will be found a tabulated statement of 
the imports and exports of the Hawaiian Islands by years since 
1875, showing (I) imports from the United States, (2) total 
imports, (3) exports of sugar, (4) exports of molasses, (5) total 
exports to the United States, (6) total exports to all countries, 
and (7) customs duties collected. 
Also a statement showing the number, tonnage and nationality 
of vessels in the Hawaiian carrying trade for 1875, 1880, 1885, 
1890, 1895, and for each succeeding year including 1908. 
Also a statement showing tl1e vahle of the carrying trade sub-
divided into nationality of the shipping, to and fr0111 Hawaii, for 
the years 1902-1908 both inclusive. Similar statistics for previous 
years are not available. 
The table of imports and exports show a tremendous increase in 
the volume of Hawaiian trade since the Treaty of Reciprucity, 
and that the benefits from the expansion of the trade have very 
largely gone to the United States. 
The total imports in 1876 were $1,8rr,770, of which $1,II5,237 
or 61 per cent., were from the United States. 
The total imports in 1908 were $19,985,724, of which $15,503,-
;)25 or 76.7 per cent. were from the United States. 
In 1875, the year before the granting of the Reciprocity Treaty 
by the United States, the tonnage of American vessels engaged 
in the Hawaiian trade was exceeded bv that of the British ves-
5els, the percentage being, American 44-4 per cent., British 44.7 
per cent. 
At no time since reciprocity has the tonnage of vessels engage(i 
in Hawaiian trade under the flag of a foreign nation nearly 
approached the tonnage under the American flag. The growth of 
American shipping in the Hawaiian trade has been very rapid. 
anel is one of the most prominent featmes showing" the value of 
the Islands and its trade to the mainland industries. One has 
but to glance at the table of exports and impol1ts since 187S;itol 
see that this growth has but kept pace with the growth of the 
sugar industry ancl that its maintenance is as clependent upon the 
prosperity of that industry, as the existence of the in(lustry itself 
is dependent upon the continuance of the protection of the tariff. 
The year before the Islands were annexed to the United States 
the tonnage of American vessels in the Hawaiian trade was 363.-
168. In 1908 it is 747,181, the increase being clue to the applica-
lion of the coastwise laws. 
NUMBER, TONNAGE AND NATIONALITY OF VESSELS IN CARRYING 
, 
rl'RADl~, 1875, ]880, 1885, 1890, 1895, AND EACH SUCCEEDING YEAR 
1875 1880 1885 1890 1895 1896 1897 f898 1899 1900** 1901* 1902 1903 1904 1905 1906 1907 1908 
Nationality No. Tonnage No. Tonnage No. Tonnage No. Tonnage No. Tonnage No. Tonnage No. Tonnage No. Tonnage No. Tonnage 'No. Tonnage No. Tonnage No. Tonnage No. Tonnage No. Tonnage No. Tonnage Nb. Tonnage No. Tonnage No. Tonnage 
Ameriean 74 41,350 179 9H,614 184 131,01l 2:!-! ] ;33,09B 219 183,876 247 213,\)83 286 270,045 331 272,138 447 363,168 310 292,771 119 170,801 475 629,639 426 673,418 377 677,35D 406 800,485 3(i3 791,410 296 695,372 303 747,181 ...... 28 22,592 26 25,049 41 46,387 42 52,a28 47 5],800 21 24,277 Hawaiian JIi 4,901 ]8 5,37a ]8 6,982 35 "l;;,lHl. .. .. ...... 
175,120 84 IH,041 102 225,666 114 25],6U:: lOl) 225,329 50 106,415 75 17],5;J6 76 178,771 74 174,622 G3 British a5 '14,,J,25 26 31,201 30 38,749 16 2:?,HJ' -'0 119,841 88 148,980 ~3 147,623 78 1!J7,2·10 6'1 169,005 ........ 1 1 '.J'_h) 4 5,692 2 2,622 Chilian ........ ,"')O.J...I 
French 1 580 4 7,626 4,UHi 2 3,151 :5 10,233 8 22,201 8 28,178 .0 •••• '0 2,377 9 7,070 9 10,805 8 9,705 4 4,788 6 8,189 6 10,508 !) 10,695 6 6,070 7 11,J(i;3 6 7,218 6 8,li80 Ii 8,501 German ., 1,286 3 2,]30 5 5 H,67a a 6,5al 3 6,045 ••• 0· •• v 
Halian 1 1,626 a 4,150 2 2,9,J,a 2 3,146 1 1,]a;3 ......... 
.Japanese 0° 16,735 7 13,159 3 5,4:36 33 OD,12S 23 . 72,~(jO II 37,576 2!) !Hl,87:3 29 9D,D80 19 6:3,487 4 13,840 ]5 51,756 37 119,1]0 33 116,327 ...... 2 2,186 5 5,000 3 3,680 1 1,585 Norwe"ian ;) 8,238 3 4,527 Russia~ ..... 1 1,468 1 1,098 ........ 1 2,674 Danish ........ 
2 3,1;37 Swellish ....... 
All others ...... 4 1,148 13 3,;390 4 3,817 0 9,980 2 1,703 8 7,405 5 5,406 7 5,85;3 8 10,476 ]2 17,578 8 8,026 1 2,:388 
---- ----
----
Tot.al ..... 132 D3,IlO 239 141,916 241 182,936 293 236,701 318 338,817 386 477,997 427 513,826 491 5Gn,G;3~ 6;3:3 786,842 48·1 642,!J10 194 329,788 500 016,342 5;31 080,947 486 043,8·1/ 486 !J82,1l6 453 1,013,841 428 ],0,J,9,836 416 I,07:3,03!J 
1908-I8!!!!. Number an<1 tonnage entereil. 
187i)-]8!J0. Number employell. I 
;; .ranuary 1 to September a~, not inclllRive of vessels fronl American port-s. 
-'* Sinee ,Tunc 14, 1000, not inclllHive of vesRels frolll AlIlEiriean ports, covers peri oil .ranuary 1, 1000, to December 31, 1000. 
'-'-r 
COMPARATIVE TABLE OF IMPORTS A:1\D EXPOR,TS, 1875 - 1908. !\> j=l 
Shows (1) imports from United States; (2) total impoHs; (3) exports of sugar; (4) exports of molasses; (5) total ex-
... ports to United States; (6) total exports all countries; (7) customs duties collected. \0 
-8 (1) (2) (3) (4) (5) (6) (7) L-J 
Total Customs 
Year. Imports from Total Exports Exports Exports to Exports Duties 
United States. Imports. Sugar. l\folasses. United States. All Countries. Collected. r.:l 1875 ........ $ 947,260 $ 1,505,670 $ 1,216,388 $12,183 $ 1,774,083 $ 213,447 ::c 1876 ........ 1,115,237 1,811,770 1,272,334 19,;310 2,241,041 199,036 trJ 1877 ........ 1,765,164 2,554,356 1,777,529 22,719 3,676,202 230,499 
1878 ........ 2,053,726 3,946,370 2,701,731 12,107 3,548,472 284,426 I-d 
1879 ..... , .. 2,294,252 3,742,978 3,109,566 9,622 3,781,718 359,671 l' >-1880 ..... '" 2,671,823 3,673,268 4,322,711 29,753 4,968,444 402,181 Z 1881. ....... 3,241,030 4,547,978 5,395,399 31,630 6,885,436 52~,192 t-:l 1882 ........ 3,559,032 4,9i4,510 6,320,890 33,293 8,299,019 505,390 trJ 1883 ........ 4,048,486 5,624,240 7,112,981 34,819 8,133,343 577',332 ~ ]884 ........ 2,835,127 4,637,514 7,328,8H6 ]6,57!) 8,856,610 551,736 U2 188:3 ........ 2,H40,837 3,830,544 8,3.')6,061 7,OiiO 9,156,818 502,337 ~ 1886 ........ 3,724,995 4,8/i,738 9,775,132 14,501 10,565,885 580,444 
1887 ........ 3,659,146 4,943,840 8.G94,964- lO,;j22 9,707,047 595,002 0 
1888 ........ 3,353,660 4,540,887 10,818,883 :3,900 17,707,598 546,142 Z 
1889 ........ 4,308,945 5,438,7HO 13,089,302 6,185 13,874,341 550,010 t-:l 
1890 ........ 5,264,6H1 6,962,201 ]2,159,585 7,603 13,142,82H 695,956 ::r:: 
1891 ........ 5,311,104 7,43H,482 9,550,637 4,721 10,258,788 732,594 ~ ]892 ...... , . 3,850,499 4,028,295 7,276,549 5,061 8,060,087 494,385 
1893 ........ 4.326,500 4,363,177 10,200,958 5,928 ]0,818,158 545,754 
1894 ........ 4,154,790 5,104,481 8,473,00H 6,0;iO 9,140,794 522,855 
1895 ........ 4,516,944- 5,339,785 7,975,590 3,037 $ 8,392,189 8,47 138 547,149 
1896 ...... " 5,464,198 6,063,652 14,932,172 1,209 15,460,098 15 
1897 ........ 6,800,028 7,682,628 ]5,390,422 2,892 15,689,030 
1898 ........ 8,695,591 10,368,815 ]6,614-,622 91~ 17,256,084 
.... 
'1 
COl\IPARATIVE TABLE OF HIPOWfS AND EXPORTS, 1875 - 1908.-Concluded. 
(1) (2) (3) (4) (5) (6) (7) 
Total Customs 
Year. Imports from Total Exports Exports Exports to Exports Duties 
United States. Imports. Sugar. Molasses. Unit.ed States. All Countries. Collected. 
1899 ........ 15,020,830 16,069,576 21,898,190 858 22,517,758 22,628,741 1,295,628 
1900 .. '" ... 8,709,822 10,231,197 13,919,400 10 14,362,898 14,404,496 597,897 
*1901 ....... 22,000,000 24,964,693 27,094,155 4,615 2U,157,062 29,342,697 1,264,862 
t 1902 ....... 19,000,000 '22,036,583 23,920,113 2,187 24,700,429 24,793,735 1,327,518 
1903 ........ 10,943,061 13,982,485 2;3,310,684 1 26,201,17;3 26,:n5,438 1,193,677 
1904 ........ 11,683,393 15,784,691 24,859,385 712 2;),133,533 25,204,87,3 1,221),338 
1905 ........ 11,753,180 14,718,483 3;),112,127 1,282 36,1]2,055 36,174,526 1,043,340 
1906 ... " ... 12,036,775 15,639,874 2;),495,427 Iii 26,882,199 26,994,824 1,218,764 
1907 ........ 14,435,725 18,662,434 27,GU2,997 35;3 29,071,813 29,303,695 1,458,843 
1908 ........ 15,303,325 19,U85,724 39,816,082 41,595,708 41,640,;305 1,550,157 
'fatal Customs duties collected 1901-1907 (both inclusive), $8,736,342. 
;; 121/:! months to .Tune 30, 1901-Imports from U. S. ports for 1901 estimated at $22,000.000, for 1902, $19,000.000. 
t 5V:! months to .Tune j4. Imports from U. S. ports for 10111 estimate,] at $22,000,000, for 1902 $19,000,000. 
H 
00 
VALUE OF CARRYING TRADE TO AND FR01f HAWAII-1902 ·1908. 
(Previous years not available.) 
Nationality. 1902. 1903. 1904. 1905. 1906. H107. ~908. 
American .... $25,896,884 $27,246,697 $26,597,353 $49,402,839 $41,987,370 $44,772,322 $58883,202 
British ... ·0·· 1,076,003 11 126,610 1,490,338 676,848 779,987 .1,332,700 1~127,126 
French ....... ....... . 24,989 25,757 18,222 38,565 262,380 662,638 
German . ..... 343,821 351,328 284,606 605,228 306,668 246,000 203,093 
Italian ....... ....... . 15,402 7,835 80,114 59,259 . ....... 
Norwegian . .. 4,981 86,789 15,173 29,105 ........ 265,792 106,781 
• Tapanese 
• • 0 •• ....... . . , ...... ........ . ....... 
Others 508,629 591,038 573,887 152,932 247,627 802,757 1241,339 
Total ...... $27,830,318 $29,417,451 $29,002,516 $50,893,009 $43,440,331 $47,741,310 $69 224,179 
H 
\0 
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During the period since annexation the total trade I)f the Islands 
has increased from $38,698.317. to $61,662,229, and of this trade 
American vessels now carry 94.6 per cent. 
The following <table of the value of the foreign trade of the 
United States carried in American vessels and Hawaii's percent-
age thereof, is interesting as showing that for the full years since 
the Organic Act took effect, uncler the coastwise navigation laws, 
Hawaii's trade in American vessels has averaged over 13 per cent. 
of the total foreign trade of the United States in American vessels: 
Perceutagc that Hawaii's 
Value of Total Foreign Value of Hawaii's Trade itl Amerir.an Ves-
Trade of the U· S. Tntde in Americal1 sels Bears to Entire For-jn American Vess_cls. V(.~ssels eign Trade of U. 5 in 
AI1lt.~rical1 Vessels. 
1902 ....... $ r85,8 I9,987 $25,896,884 13·9 % 
1903 ....... 214,695,032 27,246,697 12.6 % 
1904 ....... 229,735, r 19 26,597,353 lI.5 % 
J90 5 ....... 290,607,946 49.402,839 17· % 
1906 ....... 322,347,205 4 1 ,987,370 13· % 
1907 ....... 3 I 8,33 I ,026 44,772,322 14· % 
Alaska, Porto Rico, Philippines, Tutui1a, Guam and Hawaii are 
considered in United States t~ade statistics as non-contiguous 
territory of the United States. In the following table we show 
the details of the trade of the Unitecl States from T903 anel 
Hawaii's percentage thereof. It will be seen that taking the 
average of these years the trade of Hawaii has been more than 
one-third of the total of said countries. Considering the area a11(1 
population of the non-contiguous territory the showing in favor 
of Hawaii is quite remarkable. 
In passing. attention should be called to the Porto Rican tracle 
anel the increase thereof. In T907 the trade of that islancl ex-
ceeclecl the tracle of Hawaii by three million dollars, and the details 
of the trade show that the Porto Rican imports from the United 
States, during a number of years covered by the table, have ex-
ceecled in value the exports to the United States: 
>-3 
.::r: 
VALUE OF COMMERCE OF U?\I'rED STATES WITH NON-CONTIGUOUS TERRITORY AND HAWAII'S PE'R- trJ 
Alaska. Porto Rico. 
1902 .......... $19,261,419 
]903 .......... $19,738,270 23,297,040 
1904 • 00 ••••••• 20,330,250 22,932,886 
1905 ....... -,. 22,305,701 29,607,215 
1906 .. , ....... 24,14'2,164 38,367,342 
1907 .0° ••••••• 30,557,963 47,756,418 
CEXTAGE OF TOTAL THEREOF. I-tJ 
Phili ppines. Tutuila. Guam. Hawaii. 
$11,726,986 $ 15,603 $43,700,429 
17,807,157 $54,276 26,049 37,144,237 
15,735,991 57,025 155,593 36,816,926 
21,429,524 73,698 14,689 47,865,235 
15,913,304 ii,069 12,392 39,031,599 
17,234,563 58,057 17,552 43,507,538 
Total. 
$ 74,704,437 
98,067,029 
96,028,671 . 
121,296,062 
117,543,830 
139,132,091 
Hl],waii's 
Per-
centage. 
37.8 
38.4 
39.4 
33.2 
31.3 
l' 
>-Z 
>-3 
trJ 
.~ 
U2 
~ 
o 
Z 
>-3 
::r: 
l' ~ 
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The value of the exports of domestic produce and manu-
factures from the United States into Hawaii in proportion to 
the total of all imports into Hawaii, compares very favorably 
with the Cuban trade with the United States, and I have been 
able to obtain figures of Cuban trade for the years I903, I 904, 
I905 and I906. They show that the imports of merchandise 
from the United States have never in said period reached more 
than 48.6% of the total imports. On the other hand, the ex-
ports from Cuba to the United States have gone as high as 
86.53% of the total of all exports. 
In Hawaii's case, the percentage of imports from the United 
States has never during said period gone lower than 74.3%, 
cind as high as 79.9%. That the percentage of imports fr0111 
the United States is not greater is clue to the large Asiatic 
population of these Islands, and the fact that this population 
imports large quantities of merchandise of all descriptions from 
the Orient. . 
CO~Il'ARISOl\ OF TIUDE OF U?\ITED STATES WITH CUBA AND IIA "":AII. 
. 19(13, 1904, 1905, and 1906. 
CUBA. 
Per cent. Per cent.. 
Year. Imports of Imports from Imports Exports of Exports to Exports to 
~[erehan(lis('. United Sta t('s. from U. S. :lIIerchanllise. United States. LTnited States. 
][lna .......... . $;i8,8:!li,()(1(1 $~1,76[l,57~ a7. $ 77,849,000 $6~,341,942 SO . 
HlIl4 ........... 77.()~S,()(11l :'~,644.:Wi 4~.:l 89,01a,OOO 74,950,992 S4.2 
]!lIl;j ....... , ... 94,S07,Ollil 4~,98~,0()(1 4i5.il4 1l0,1G8,000 95,331,000 S6.:'53 
1!l(J6 ........... 9S,0~0,O(JO 4j,li()~,(J(I() '18.G 103,9H,00O 8S,175,000 84.S. 
HAWAII. 
1!103 .. , ...... ,. 13.9S~,4Sii ] 0,943,061 78.3 ~6,~j5,43S 26,20],17;) . 99.S 
]904 ........... 15,784,691 l1,6S3,393 74.3 ~5.204,S'i5 25,133,533 99.7 
]90;) ........... 14.71S.48a 11,753,180 79.9 36,174,526 36,112,055 99.S 
]91l6 ........... ]i5.6:~[l,874 1~,036,77.5 76.9 26,994,82,1, 26,882,199 99.5 
* Reeipl'oeity Treaty with Cuua went into effect Decclllhr 2i, 1903. 
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1900 
1901 
1902 
1903 
1904 
190 5 
I 906 
190 7 
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Exports from 
U. S. to Cuba 
· . . . . . . . . . .. .. ... $26,5 13,400 
· . . . . . . . . . . . . . . ... 25,964,801 
· . . . . . . . . . . . . . . . . 26,623,500 
........ " ....... , 21,761,638 
· ................ , 27,377,465 
· . . . . . . . . . . . .. . . . 38,380,601 
· . . . . . . . . . . . . . . .. 47,763,688 
· . . . . . . . . . . . . . . . . 49,305,274 
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Imports Jnto 
U. S. from Cuba 
$3 1,371,704 
43,423,088 
34,674,684 
62,942,790 
76,983,418 
86,304,259 
84,979,821 
97,441 ,690 
Not only have the American industries profited by the ex-
pansion of the Hawaiian sugar production, and the consequent 
increase in trade, but since annexation the Territory has col-
lected in customs duties and internal revenue, and paid toward 
the national expenditure, $9,192,021, made up as follows: 
C ust0111 S duties coli eCted .......... ' ....... $8,736,342 
Internal revenue collections. ... . . . . . . . . . . . 455,679 
$9,192,021 
In 1907 the customs duties collected in this Territory 
amounted to $1,485,843, or a per capita collection on a popula-
tion estimated at 200,000, of $7-43. For the same year the duty 
collected on merchandise imported into the United States per 
capita was $3.84. This would seem to indicate that the peoplc 
of this Territory are ccrtainly bearing thcir burdcn of the gcn-
eral cxpenses of the National Government. 
In 1907 Hawaii stood twelfth of the customs districts of the 
United States in the amount of duties collectcd. as shown in 
thc following tablc : 
I. New York ........ " ....... , .. " .$217.127,610 
2. Boston. . ....................... 27,627.759 
3· Philadelphia. . .................. 20,779.574 
4· Chicago. . ...................... 10.188, I 7() 
5. San Francisco .................... 9.877/i99 
6. N cw Orleans . . . . . . . . . . . . . . . . . . . . . 7.99().358 
7· Baltimorc. . .................... 5.019.610 
8. St. Louis ........................ 2-434-420 
9. Dctroit.... . . . . . . . . . . . . . . . . . . . . . 2.030.441 
ro. Tampa. . ....................... I.70I.592 
11. Puget Sound ..... ... . . .. . . .. . . . . . . 1.014.5()0 
J2. Hawaii......................... 1.458.843 
Hawaii has collectcd Jllorc than snch largc custcms districts 
as Cincinnati. Cleveland. Kc\\"port :\c\Vs, Pro\'idcnce. Calves-
ton. Scattle. }Iilwaukce. 
For much of the information contained herein the writer is 
indebtcd to Custom House officials, Thrt1J1lo'S r\nnuaI. earl\" nUIll-
I)crs of thc Planters' i\Ionthlv and to l\Ir. L. A. Thurston'; article 
puhlished in the Pacific C0111illercial Advertiser. R. D. 1\1. j 
...J 
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REPORT OF COMMITTEE ON CULTIVATION AND 
IRRIGATION ON IRRIGATED. PLANTATIONS FOR 
ANNUAL MEETING H. S. P. A.-NOV. 9TH, I90B.* 
Puunene, Maui, T. H., Nov. 5th, I 90S. 
To the President and Members of the 
H G1.uaiian Sugar Planters' Associatioll: 
I do not think I can bring before you, for your consideration, 
-any important changes in the methods of cultivation and irriga-
tion of cane, since the last annual meeting. 
The general methods of preparing the land. and of cultivation 
-and irrigation, are pretty well established, although changes are 
often made to advantage from time 10 time in the details of culti-
vation. The planters are constantly alive to any cha'nge in method 
of cultivation, that may be an improvement, or, 'in the line of 
·economy. 
There is much more opportunity for adopting new implements, 
'such as disc plows, cul1ivators, 'etc .. on unirrigated than on irri-
'gated plantations, as the use of small plows and cultivators on 
irrigated lands break up the little ditches, and the whole system 
-of irrigation in the fields, and are consequently not so much used 
on irrigated lands. However, cultivating implemen1s can be, 
and are used to great advantage on irrigated plantations in c1ear-
'ing up rattoons, and keeping the land mellow before the rattoons 
are fairly taken under cultivation and regular irrigation. 
On our irrigated plan1ations on lVIatti our land is thoroughly 
plowed and prepared for planting with steam plows. The milling 
season hegins with us about the I st day of December, and gen-
erally lasts until about July I st the next year. Tn order to make 
use of the tops for planting. which we consider the best seed we 
'can use. we commence pl~nting the latter part of :Vfarch. and plant 
with tops more than half of the fields we plant each year. When 
necessary. on account of root disease. or insect pests, all the seed 
is put into. tanks containing Bordeaux 1'l'Iixture. and left there 
ahout two or three hams ,before planting. All fields planted be-
fore the first day of J ttly. arc cut-hack as soon after July I st as 
possible, as this young cane is quite likely to tassel in the Fall. 
The rattoons from the young- cane thus cut hack start up at once 
strong and vigorous. Fields that are planted as above. at high 
elevations. or in localities where cane is not likely to tassel, are 
'cut back in Tune. 
'Ve uSllali\" cultivate one crop of rattoons to each crop of plant 
cane 011 onr 'uplands, al;d at least two crops rattoons on our low 
lying lands. where the soil is rich. 
':' Puhlicatiol1 of this report was delayed owing to the lack of 
~'crtain tahles at the time it was presented.-Ecl. 
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\I\Te take the rattoons u~1der cultivation as soon after the 1st 
of July as possible, cutting-back the growth made after the plant 
cane was milled, if milled before June I st. \Ve hill-up all the 
rattoons on our plantation at Puunene and Maui Agricultural Co. 
The soil is first loosened up thoroughly between the rows by 
3-pronged cultivators, which stir up the soil to a clepth of 12 or 
IS inches. Then a small furrowing plow is n1l1 between the 
rows, followed by a larger furrowing plow, that we call a hilling--
up plow. The soil is thus thoroughly pulverized and thrown up 
around the cane. vVe get a better result from our rattoons if the 
hilling-up is clone before the cane is cut back. \Ve figure roughly 
that rattoons properly hilled-up, yield one or tlyO tons of sugar 
per acre more, than rattoons not hilled-up. 
On the subject of irrigation I would simply say that we have 
founcl on the very dry lands at Puunene, that it takes on the 
average from 10 to 12 inches of water each month, O\Tr the whole 
surface of the fields. to keep the cane properly irrigafecl. On 
plantations like the Hamaktiapoko Plantation. \yhere they have 
more rain than \\'e cia at Puunene, they require less water. 
On plantations that depend upon rain for watering their fields, 
7 inches of rain a month waters the cane as thoroughly, and keeps 
up as vigorous a growth as ro or 12 inches of irrigation water 
rtm over the whole surface each month. 
The l.Iaui Agricultural Company have lately installed. on the 
sane! heach at Paia, a lime kiln, where there is an immense quan-
tity of coral sanel. This kiln turns out about 200 harrels a da\' 
o(excellent lime made from sand at a low cost. ' 
A large portion of the soils on the slope of Halcakala arc low 
in lime. and we are now putting on our lands that require lime. 
from 500 to 1,000 pounds to the acre. according to the needs of 
the soil. Young cane, both plant and rattoons, started this :,I·ear. 
on fields treated with this lime, are growing fine and vigorously. 
T herewith give the analysis, made at the experiment station. 
of the lime made in this kiln from coral s'ancl: 
EXI'I':RD!E:\'T S'L\TION OF TIlE I-IAW,\IL\N SUG.\R PLc\l\'Tlms' 
;'\SSOC/.-\TIOX. DI\'ISION OF AGRICULTURE AND CHE:\IlSTRY. 
Honolulu, August 2 I st. 
Laboratory No. 1506. 
;\nalysis of Lime fro111' IHaui Agricultural Co. 
lVloisturc, combined .................... IS .77'7t 
Insoll1hle rcsidl1c ...................... .2 r 
Iron and all1minl1m oxides. . . . . . . . . . . . . . . .84 
Linlc . ............................... 63.78 
l\ofagnesia . . .......................... ..J.. 09 
Carhonic acid ................ , ........ T4.42 
Sulphuric acid ........................ , I .01 
11)08, 
... .. '10 
.30 
1,23 
C)! ·36 
5. 83 
roo. 12 100. rR 
(Sgd. ) NOEL DEEIW. Director. 
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It oHen happens during the summer on plantations dependent 
011 irrigation, that our mountain streams rtm low, especially in 
the Fall. It is an unfortunate time to be short of water, as at 
that time we have two crops in our fields requiring irrigation, 
the large cane nearly ready for the mill, and the young crop, to be 
milled the year following. It becomes a question at such times, 
when there is not sufficient water to irrigate both crops, which 
crop to rob of "v.ater, the old cane or the young. At such times 
a manager's judgment and knowledge of cultiva1ion are severely 
taxed, for mistakes in the distribution and handling the water, 
when there is not sufficient to irrigate all the cane properly, may 
materially affect the outturn of his crops. 
I notice that this question was brought up for discussion at an 
annual meeting of the Planters' f\:ssociation three or four years 
ago by C. 1\'1. Cooke. I was not present at that meeting. Dif-
ferent planters at that time expressed their views on this suhject, 
some in favor of robbing the young cane, if necessary. in order 
to keep up the growth of the old cane. Others took the ground 
that the young cane should be irrigated properly, even if this was 
done at the expense of the aIel cane. 
1VIy opinion is that when the water is short in <the Fall of the 
year, and there is not sufficient to irrigate both large and small 
cane, the smalI cane should be robbed to a certain extent. in order 
to keep up the growth of the old cane. if possible. During the 
period from say July to anel including November, cane will. if it 
receives sufficient water and proper cultivation. make about twice 
the growth that it will at any other time during its existence. 
The tasseIIing season is November, and it is natural that cane 
should make its best growth as the tasselling season approaches. 
l'vIoreover, the cane is large and the ground is full of roots. and at 
that time naturalIv needs more water than at a 11\' other time 
during its existence, whereas young cane, which wmild at the tas-
selIing time be only three to five !11Qnths old, can get along with 
very little water, if handled with judgment. Cane three to five 
months old requires only about one-half the water that cane from 
IS to 17 months'old requires, which would be the age of the larg:.: 
cane at the tasselling time, and do well with less than half the 
amount required by the large cane. 
I give herewith figures showing the growth of large cane in 
different fields at Puunene in the latter part of the year. and also 
at Hawaiian Sugar Company plantation. I would also say that 
cane not only grows rapidly near the tasselling time. b,ut it in-
creases in diameter. These tests reallv should have been made for 
a full year, to show plainly the diffel:ence hetween the gro\\,th of 
young' and olel cane: . 
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TAilLE SHOWING GROWTH OF LARGE CANE THE LATTER PART 01; 
THE YEAR, HAWAIIAN COMMERCTAL & SUGAR CO. 
:Month Joints Inches Field Kind of Cane 
June ................ 5 9 "B" Plant 
July 7 I3J0 " " ................. 
August 7 110 " " .............. 
September 8 220 " " ............ 
October 7 26 " " .............. 
'Month Joints Inches Field Kind of Cane 
June ................. 5 12 "B" Rattoon 
July 7 I4;{ " " •••••••• 0.0 ••••••• 
August 6 13 " " .............. 
September 8 18% " " ........... 
October 6 20 " " .............. 
TABLE SHOWING GROWTH OF LARGE CANE THE LATTER PART OF 
THE YEAR, HAW,\IIAN SUGAR COMPANy-CROP 1909. 
Month Inches Field Kind of CanC' 
June . . ............... 9 Camp II Plant 
July . ................. 8 " " 
August . . ............. 10 " " 
September . . .......... 12 
June. . ............... 10 
July. . ............... II 
August . .............. 13 
September. . .......... 17 
l10ntll Inches 
rune ................. If 
Tulv . ................. '4 
~\ugust . . ............ IS 
::;eptember . . 
· . 
....... 17 
June .. . .......... . . . . 8 
July ...... ... . · . ... . 9 
August . . 
· . · . 
..... 1-j 
September 
· . · . 
.... . 14 
" 
"E" 
" 
" 
" 
Field 
. Yellow Ridge 
" 
" 
" 
Camp IT 
" 
" 
" 
" 
" 
" 
" 
" 
Kind of Cane 
Rat-toon 
" 
" 
" 
" 
" 
" 
" 
Dr. ?vIa:\;:well, when superintendent of the Planters' Experiment 
Station, advanced the theory that the application of fertilizer on 
large cane. say two or three 1110nths hefore the tasselling' time, 
would have the effect of starting such a growth that the cane 
would not tassel. I-lis theory being, as I understood it. that very 
rapi(l growing cane was not near as likely to tassel as slower 
growing cane. He advocated the use of fertilizers to prevent 
tasselling. if, on account of the cane being too young. or. not of 
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sufficient size to be allowed to tassel, the planter desired to check 
the tasselling. He did not state that fertilizers would always 
p~event tasselling, but that it would of tell do so. 
Now I have for a good many years studied the question of 
cane tasselling, and the causes that operate to affect the tasselling 
of cane. In connection with this question I have made a good 
many experiments. Dr. MaxwelI is undoubtedly correct, to a cer-
tain extent, in his theory. Fruit trees and shrubs are not likely 
to fruit well, if they grow vigorously during the fruiting season. 
I would say, however, that I have always found that the main 
factors or elements that affect the tasselling of cane are water, 
temperature and air. If the cane has sufficient water, warmth and 
air, in other words the elements that produce healthy cane, it wilt 
tassel quite generally, but if the cane lacks the proper amount 
of one or more of these elements, the tasselling will not be so 
general. If the cane has not had sufficient water, this wiII check 
tas'seIling, or if the growth of cane is very heavy, and lies so 
thick on the ground that the circulation of air through it is 
poor, tasselling will not be general, or if the cane is at a high 
elevation, or the air is for some reason cold, this will check 
tasselling. 
Fel'tilizers may produce such a heavy rapid growth of cane 
that the circulation of air through it is poor. In that case the 
fertilizer affects the tasselling of cane, but it is not so much, 
according to my observation, because the fertilizer produces a 
vigorous growth, 'as it is because the heavy growth, produced by 
the fertilizer, prevented sufficient circulation of air, and the lack 
of air checks tasselling. The usual time for cane _ to tassel on 
lvIaui, is from October 15th to November 1St. 
There are three different temperature conditions, T have ob-
served, that affect the tasselling of cane, so that tasselling comes 
on quite early and is general. 
1st. A high average, both maximum and minimum tempera-
ture, and a fairly uniform temperature. This, I consicler, the 
most perfect temperature condition for early and general tas-
selling, but this condition does not often exist here. The cold 
breezes from the top of Haleakala, and the much warmer breezes 
from the sea, and also the trade winds, so disturh our atmos-
pheric conditions, that it is seldom we have a uniform temperature 
for any length of time. 
2nd. I have found that the tasselling of cane begins quite 
early in the season, and is quite general, even if the minimum 
temperature is rather low, say 65 or 70°. pro'L'idcd the average 
maximum temperature runs very high. 
3rd. I have also found that tasselling begins early, and is 
general, even if the average maximum temperature is not very 
high during the tasselling season, pro'L,idcd there is not a great 
difference between the maximum and minimull1 temperature, and 
both high and low temperature are fairly uniform. 
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I herewith give diagrams and figures to show how tel11.t)erature 
on our plantations here affects the question of tasselling: 
The first signs of tasselling in 1907 commenced as follows 
on the different plantations, and in the different camps, repre-
sented by the diagrams herewith attached: 
At Camp VII, Puunene, tasselling commenced Septcmber 7th, 
I907. This is unusually early. It will be observed that the aver-
age maximum temperature was 90.93°, and the minimum tem-
perature 69.640, and the difference 21.39°. 
The temperature report _ showed high temperature, eSJ3ecially 
about the tasselling time. This illustrates very well the tassel-
ling of cane under tJ~e second temperature condition mentioned 
above. 
At Camps I ane! V, Puunene, tasselling commenced October 8th. 
The temperature report was lowcr at these two Camps, as per 
diagram. than at Camp VII. . 
On the Paia and Hamakuapoko plantations tasselling C0111-
menced soon after October 1st, 1907, at Paia, and October 1st 
2t I-!iamakuapoko. It will be observed that the average maximum 
temperature at Hamakuapoko was 77.74°, and the average mini-
Jl1um temperature 68.86°, the difference being only IO.88°, and 
the temperature fairly uniform. The tasselling" was early, though 
;1Ot as carly as at Camp VII. This illustratcs vcry well the tas-
selling of cane under the third temperature condition mentioned 
ahove. 
It is an important matter that we understand the question of 
tasselling thoroughly, as we can control it to a great extent by 
regulating the irrigation of the cane, the circulation of air, and 
the time of planting. 
I think it would be a good plan for the Experiment Station to 
take up this tassclling question, and investigate it fully. 
Some of the planters are burning cane that is being cut for 
the mill. in small sections, enough for two days' milling at a 
time. The object being to destroy borers and borer eggs, also, 
other pests that the cane may be afflicted with, and also to reduce 
the cost of cutting. "Vhen the cane is not left in the field too long, 
but is milled in two or three days after it is cut, according to our 
experiments, no harm is done, and the sugar from cane just burnt 
is just as gooe! in appearance, and according to analyses, than if 
the cane had not been burnt. At times I have noticed that some 
of the cane burnt and cut for thc mill, has stood for four or 
fivc days, before it was millcd. I have therefore made careful 
tests with the cane that was burnt, and cane from the same field 
that was not burnt, but cut at the same time the burnt cane was 
burnt and cut. Thcse tcsts I append herewith: 
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'L\nLE OF TESTS BURNT ,\ND N.OT BURNT C\NE, HAWAIL\N 
COMMERCBL & SUGAR CO. . 
Plll/llelle 111 ill, filly 3rd, I90B. 
Thc follo\\'ing tests were made to determine the keeping C[uali-. 
ties of the cane, it being thought by some, that the burning of cane 
caused no ill effects as to sucrose content up to five days after it 
was burnt. T t is evident that none of the solids will be lost in 
the di'ying of the cane, hence if there is no destruction of sucrose, 
the quotient of purity should remain about constant. Further-
more. if acid is formed, it will at once attack the sucrose and 
convert it into glucose, and the percentage of acidity would remain 
about the same. There are thus two figures which indicate th~ 
keeping qualities of cane, namely: Quotient of purity and per 
cent. glucose. Unfortunately, the glucose was not determined un-
til the last doy of the test, but this shows SllCh a marked difference, 
that, couplec( with the much lower and faster decreasing quotient 
of purity, there can be no doubt that the burnt cane does dete-
rim'ate faster than that not burnt: 
C.\NE nCRNT. 
Brix 
June 22 .................. 22.6 
June 23 .................. 24·4 
June 2.j. ......•....••....•. 22·7 
June 25 ............ " ..... 2j.0 
June 26 ................... 25. I 
,TUlle 27 ................... 26. I 
,TUlle 2<) ................... 25·3 
June 30 ................... 28·9 
J ul \' I .................... 29·4 
Jul~' 2 .................... 30 .3 
Sue. 
20·75 
22·35 
20.60 
22.85 
22 .. 55 
23. 80 
19. 60 
21. 65 
19.91 
18.90 
:\wrage ............ 25.98 21.30 
CANE NOT llURNT. 
Brix 
Tunc 22 .........•.... " ., .21.8 
junc 23 ............ " ..... 20.0 
Junc 2.j. ....•..........••.. 22·7 
Iunc 2:; ................... 23·4 
hllc 26 ................... 24. 6 
jUllc 27 ................... 23. 0 
T Ull c 2<) . . . . . . . . . . . . . . . . . . . 28. r 
}unc 30 ................... 24·7 
T ul \' I .................... 24 . 2 
lui}' 2 .................... 26·7 
Average . . ............ 23.92 
Suc. 
20.00 
17. 0 3 
21.60 
21. 55 
22.65 
19·9[ 
23. 02 
21·3:; 
I<).6r 
21.42 
20.8r 
Pur. Acidity 
91.8 0.049 
91.6 0.049 
90.7 0.053 
91.4 0.038 
89. 8 0.039 
9I.3 0.046 
77·5 0.070 
75·0 0.080 
66.2 0.073 
62·4 0.070 
--- ---
8r .99 0.057 
Pur. Acidity 
91.8 0.049 
85. 2 0.050 
94·3 0.036 
92.2 0.038 
92.2 0.052 
86·5 0.050 
82.0 0.050 
86·3 0.038 
8I.2 0.042 
80·3 0.049 
---
87·00 0.045 
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Per cent. Glucose in burnt cane. . . . . . . . . . . . . . .. 7.69 
Per cent. Glucose in cane not burnt. . . . . . . . . . .. 3.25 
Per cent. Glucose in fresh cane. . . . . . . . . . . . . . . .. 0.58 
(Sgcl. ) H. E. S,\Vi\GI~, 
Chemist. 
Twelve sticks each of burnt and cane not burnt were brought 
to the laboratory on July 10th. and an aliquot part of each stick 
was analyzed each day for 15 days for Brix,Sucrose, Purity, Acid-
ity, Glucose, Percent. of Juice extracted on the weight of cane, 
and Percent. of Sucrose extracted on the weight of cane. Each 
sample was subjected to the same pressure so the per cent. of 
juice extracted and per cent. of sucrose extracted are comparable 
frol11 day to clay: 
BURNT C.\NE. 
Date Brix Suc. Purity Acidity Glucose ,,;, Juice extract· %Suc. extracted ed on lVt. of cane on wI. of cane 
July 10 ... 22.6 20.42 90 .4 0.045 0.388 50 .9 10·40 
July II ... 22.5 20.22 89·9 0.043 0.521 54·3 10·99 
July 12 ... 25.2 22.07 87·5 0.049 0.92 53. 8 11.90 
J ul y I4. . . 24 . 2 21.60 89·3 0.049 0.90 49. r 10.60 
July IS·· .25·4 22.10 87. 0 0.049 0.72 48 .3 10.68 
July 16 ... 26.4 19.50 73·9 0.049 1.83 47·5 9. 26 
July 17 ... 26.2 22.00 84. 0 0.049 1.96 50 .0 9. 80 
.Tuly 18 ... 27.3 23. 20 85. 0 0.056 1.85 47·5 11.02 
July 20 ... 29·7 24.30 8r.8 0. 063 2.50 45·5 J 1.05 
July 21 ... 29.8 23.50 78 .8 0. 063 3. 12 43·4 10.20 
July 22 ... 30.5 23.30 76 .4 0.059 3. 88 40·4 9.41 
July 23· .. 32 .8 22.40 67·3 0.066 4. 81 38 .2 8·55 
July 24· .. 33. 0 22.10 67. 0 0.070 .1·75 41.4 9· IS 
July 25·· .32 .4 19.30 59. 6 0. 063 8.00 40. 0 7.72 
July 27· .. 32 .6 18.00 55. 2 0.099 9. 80 36 .8 6.62 
---- -----
Average .. 28.00 21.60 77· 14 0.059 3· 13 45· 8r 9. 82 
< 
I 
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CANE NOT lJURNT. 
Date Brix Suc. Purity Acidity Glucose ~;. julGe eXlraGt· ~SIlG. extraGted cd on wt. of Gane on wt. of Gane 
July ro ... 20.5 18.50 90 .2 0.052 0.149 51.8 9.58 july 1 [ ... 2I.9 19·70 89·9 0.048 0.138 53·9 lO.62 
July 13·· .23·7 19. 82 83. 8 0.056 1.44 55. 6 11.02 
July 14.· .23·7 18·70 78 .8 0.052 2·45 56 .7 ro.60 
July 15 ... 24. 1 17.90 74·3 0.045 2.22 57·9 ro·36 
July 1,6 ... 24.4 17·74 72 .7 0.042 3.91 58 . 1 10.31 
July 17.· .24·3 16·99 69. 8 0.042 4.42 59·7 lO.q 
July IS ... 24.4 16.67 68·3 0.042 4· 13 59·4 9.90 
July 20 ... 25.1 16·73 66·7 0.049 5·55 59·7 10.00 
JUly2I ... 25·5 16.78 66.8 0.049 5. 65 60·3 10. II 
July 22 ... 24.9 17. 04 68.4 0.049 6.90 62·9 lO·73 
July 23·· .25·5 17. 09 67. 0 0.045 6.17 56 .9 9.72 
July 24·· .25·5 16·40 64·4 0.042 6·45 54. 8 9. 00 
July 25.· .25. 2 16.80 66·7 0.042 7. 14 53·4 8.80 
July 27·· .25·9 16.30 62·9 0.052 7. 69 58 .3 9.50 
---- -----
Average .. 24. 28 17·55 72 . 28 0.047 4. 29 57. 29 lO.03 
(Sgcl. ) H. E. S.\\'AGE, 
Chemist. 
TABLE 0[0' TESTS BURNT AXD NOT BURNT C\NE, KAHUKU 
PL\N'L\TlON Co. 
Ka/zuku, Oahu, October 5th, 1908. 
After making some experiments with cane harvested during 
the past month, more particularly as regarcls condition of burnt 
cane compared with cane not burnt, after keeping same for IO 
clays, we beg to report as follows: 
YVe founcl after the encl of the 5th clay, that one kincl hacl kept 
as well as the other, ancl we herewith qnote yon analyses of sam-
ples of hurnt and cane not burnt fr0111 the 6th to the roth days, 
hath inclusive;: 
C,\NI<: BURNT C,\XE KOT HURNT 
Brix j(, Sucrose Purity Brix % Sucrose Purity 
6th clay .... 17.0 [2.60 74. 1 20·4 17. 0 83·3 
7th clay .. : .19·4 14. 8 76 .3 20.2 16·35 80·9 
8th clay .... 20·4 15. 0 73·5 20.0 16.6 83. 0 
9th day .... 19.4 13·4 69. I 2I.1 17·0 80.6 
lOth day ... 24·Q 16.86 70 .3 23. I 18.65 80·7 
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In regard to paragraph 3 of your letter dwelling on the effect 
of temperature on the tasselling of cane, Mr. Adams states that 
he had foimd that warm weather conditions here brought on 
tasselling quicker than during cool weather, which we note has 
heen your experience both at Puunene and l\Jaui Agricultural Co. 
Referring to paragraph 4 in the matter of when to applv most 
water to cane, Mr. Adams states that he fully agrees with your 
clain] that cane needs more water on toward -tasselling than at 
any other stage of its growth, ancl also that in case of a shortage 
of water it is better to economize on the young cane than 011 that 
of a larger growth. 
K.\/l UKU P]"\;'\'"T.\TLON COilll'.\NY, 
(Sgt!. ) Per G. G. Kinney. 
T,\JlLE OF TESTS l\tJRNT .\NIl NOT l1URNT C.\NE, HA \\'.\1 I.\N 
S L'G.\R C()~r I'.\NY. 
C\NE BURNT. 
1908 ~r Loss by [xpresslon Brix SUer. Purity SucrOIC G"ln I'urlly Gain flrc & Air (., or Loss '((" or Loss (,(-,( 
July 24·· . I.6 67. 0 22.22 2T .23 9.1·.1 - T.R + r.6 
July 2.1 ... ? 68·7 24. 63 23 J)I f)7· 1 +To.6 + 3·3 
July 26 ... 4·7 50 . 2 23·34 2T .7-1 IX;; . I -+- 0.6 - 0.<) 
July 27·· . 7·5 6 T . C) 23. 27 20.78 88.-1 - 3. 8 6.0 
July 28 ... 6.0 62.8 24·54 22·57 f)T.<) + 4·4 2.2 
July 29 ... T2.6 64·6 25. 60 23. 05 90.0 
-+- 6.6 4·3 
July 30 ... 15·5 ? 27.32 24. 03 88.0 +11.2 6·4 
July 31.·· [7·9 56 .4 23·7 f 20.07 84. 6 - 7. I 10.0 
Aug. 1. .. 19.4 58 .6 26·33 22.42 85. 2 -L 3·7 9. I I 
Nug. 2 ... 16.8 53. 8 2T .72 T7·42 80.2 -1<)·4 Q·7 
Aug. 3 ... 20·7 57·3 25.70 22.25 86.6 + ,).0 7·9 
Aug. 4·· .23·.1 52.4 24 . .1 2 IR·<)4 .77. 2 -12._~ T7·9 
Aug. 5·· .24· R 5o . R 24·77 18.02 72 . 8 -10.6 22.6 
Aug. 6 ... 27.8 44. T 2<). T4 22·<)S 7R.I + 6.2 r6.<) 
Aug. 7·· .27·3 46 .3 27· T3 I<).()s 73·4 - 7·.1 21.<) 
Aug. 8 ... 45.2 52 .<) 27. 83 H) .1)2 71.6 - 7. 8 23. 8 
Aug. 9·· .33. 2 50 . 1 26·39 T3. TO -1<).6 -39·4 47. 2 
Aug. roo .32.5 40 .3 28. T .1 20.f)8 74. 6 - 2.<) 20.6 
Average .. 19· 8 55. 2 :25· .H 20·74 81.6 - 4. 0 -12.6 
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CANE NOT DURKT. 
1908 ric Loss In Expression Brix Suer. Purity Sucrose Gain Purity Gain the Air elf or Loss 'ic or Loss 'ic 
July 24- ... Nil 70 .5 22.98 21.61 94. 0 
July 25· .. 2.6 67·4 24. II 23. 24 96 .4 +10.8 + 2.6 
July 26' ... ? 63·3 23.78 2I.68 9I.2 + 0·3 - 3. 0 
July 27· .. 5. 0 68.4- 22·37 19. 86 88.8 -12·7 - 5·5 
July 28 ... 6.4- 60.6 23. 04 20·55 89. 2 - 4·9 - 5. 1 
July 29 ... 8·4 65·5 24. 24- 23.30 96. I + 7. 8 + 2.2 
July 30 ... 8.6 ? 24.98 21.98 88.0 + 1.7 - 6·4 
July 31 ... 9·3 61.8 23. 19 18·44 79·5 -14·7 15·4 
Aug. I. .. 15.3 60.6 25. 13 20.88 83. 1 3·4 11.6 
Aug. 2 ... 6·9 6I.6 24·74 19. 12 79. 8 11.5 15. 1 
Aug. 3·· . ? 59. 8 26.07 20·99 80·5 2·9 14·5 
Aug. 4 ... 16 .5 57. 1 23. 01 14. 88 64·7 31.1 31.2 
Aug. 5 ... 18.1 64. 6 22.88 15. 83 69. 2 26·7 26·4 
Aug. 6 ... 23.3 56 .5 21.26 13·57 63. 8 37·3 32 . 1 
Aug. 7 ... 2I.8 53·7 21.18 ? ? ? ? 
Aug. 8 ... 20.4 57. 0 25. 20 5. 20 20.6 75·9 78 . 1 
Aug. 9·· .23·5 54. 6 23.72 9. 00 37·9 58 .4 59·7 
Aug. 10 .. 23.6 49. 2 24. 86 12.69 51.0 41.3 45·7 
---
Average .. 13 . 1 60·7 23. 86 17. 81 74·7 -18.8 -21.6 
C\NE llURNT-SECOND TEST. 
On this occasion the burning of <the canes had been very slight, 
and was very irregular. The canes scnt to the lahoratory for 
being tcsted thcre, were not of equal Cjuality, there being canes 
with long, mcdium and very short joints. 
Although the canes at this occasion were only burnt very 
slightly, and were of variec! quality, it can nevcrthelcss be seen 
that the burnt canes kcpt longer, in bcttcr state as rcgards sucrose 
content, the juice purity, ctc., than thc original cane that was not 
burnt. 
The wcathcr had bcen c!ry anc! warm for ncarly the whole of 
thc pcriod that cane, burnt and not burnt, hac! been exposcd to thc 
air undcr frcc sky. 
August 18th, 1908. 
(Sgcl. ) c. J. L. SCIL\[IDT, 
Chcmist. 
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The planters had quite a discussion at the last Planters' meet-
ing on the question of stripping cane. 
This discussion led me to have tests made in our lab.oratory at 
Puunene of juice fr0111 stripped alid unstripped cane. \Ve selected 
a large field of heavy plant cane to take our samples from, that 
hael not been stripped, excepting in a few places. 
We tested samples of both stripped and unstripped cane each 
month from January 1st, 1908, to June 30th, when the milling of 
this field was finished, taking great pains to select all the samples 
from cane growing under similar conditions, with the sticks about 
the same in length and the same in diameter, and the joints the 
same in length. The juice from both the stripped and ullstripped 
cane analyzed about the same when the first test was made, J anu-
ary 1st, 1908. This test was made so early in the seaSOn that we 
iooked for an improvement in the juice later on. Tests were made 
each month for six months, as stated above, which demonstrated 
fuIl), that unstripped cane improved much more steadily in quality 
than the stripped cane.' 'vVe found that the temperature of the 
soil in the unstripped cane was warmer than in the striPI)ed cane, 
and I feel sure that the juice from the un stripped cane was also 
warmer than the juice from the stripped cane, but the Chemist 
did not test the juices for temperature. I am inclined to think 
that the temperature of the cane is a factor that should be con-
sidered in these tests, for I fully believe that un stripped cane has 
. a more uniform temperature than stripped cane and that this 
would account, in part, for the juice from un stripped cane being 
higher in sucrose than stripped cane. . 
I append herewith a copy of the tests above referred to: 
I L\W.\IL\N COllOfERCL\L & SU<~,\I{ CO.-COllIP,\R[SON OF STR[PPED 
,\ND UNSTRIPI'Ell CANS; FIELD "G", RATTOONS. 
Stripped Unstripped 
Date Drix Sucrose Purity Drix Sucrose Purity 
January ..... " ... 18. I 16.80 92 .8 19·9 19. 08 95. 8 
.......... 19·9 18·77 94. 2 T9· 8 18·37 92 .8 
..... " ... 19. 2 18.25 95· I 19. 2 18 15 94·5 
.......... 19·4 18.21 94. 0 19. 2 IS·3 1 95·4 
Average for Jan ... '9· 15 I8.0[ 94. 05 T9·52 18.48 .94. 67 
February ......... [9.1 17. 08 89·4 18.09 17. 08 90 .3 
......... 20·3 18·34 90 .3 18.6 16·55 89. 0 
......... 20.6 19. 00 92 .3 19·3 18.02 91.1 
......... 20·3 18·75 92 .3 20·4 19. 05 93. 0 
........ . 20.q 19. ro 91.4 21.3 19·34 90 .3 
......... 20.8 19. 02 91.5 20·4 18.67 91.5 
Average for Feb .. 20.33 18·55 9 1. 24 19. 67 lR.12 92. [2 
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March . '" ....... 19. 8 17·78 89. 8 2I.2 19·99 93·4 
............ 20·7 18·74 90 .6 19·9 17. 80 89·4 
........... 20·3 18.20 89. 6 20.6 18.80 20·3 
A verage for lVIl.:h .. 20.27 18.24 89·99 20·57 18.80 91 ·40 
April ............ 20·3 17·57 86·5 2I.9 20.5 1 93·5 
............. 22.0 18·99 86·3 22.6 20.60 91.2 
............. 20.0 17· 8r 88.6 22·5 20.90 92 .9 
Average for Apr .. 20.77 18.12 87. 24 22·33 20.67 92 .57 
April 30th. " ..... 20.0 17. 86 89·3 19·4 18·33 94·5 
Grand A,verage ... 20. IO 18.25 90 .80 20.3 1 18.78 92 .47 
Average Temp. of Soil. ... 67.86 68. IS 
(Sgd.) H. E. SAVAGE, 
C11emist. 
Puunene, Maui, :\ovel1lber 11 th, 1908. 
H. P. IhLDWIN, 
CEO. F. RICNTON, 
11. A. n.\LJ)\\' j N. 
THe POSSIBIUTlF.S Of' CINE sue.'!!? fN THE 
F"ICfFIC OCfj,.·IN ISL1NDS. 
N\Ow in these latter Years, when the attention of the whole 
sugar world is fixed up~n Gulla and a Drobahle shortage or sur-
plus of the crop of that island is sufficient to cause considerahle 
fluctuation in prices, it is well to point out how possibly change!; 
in the conditions of other islands llIay cause still larger and more 
continuous disturbances of the sugar market. 
Everybody knows how under the impulse of capital and fos-
tered by scientific research and appliance of the results thereof, 
the sugar industries of Java and of Hawaii have increased their 
output in a very short time to an enormous extent. The cane sugar 
production of Java which amounted in 1897 to 564,000 metric tons, 
llad already more than doublee! in 1907, or ten years later, when 
it amounted to T ,21 0,000 tons, ane! this not by leaps and bounds, 
with short crops between them, hut gradually advancing. In fact, 
the sugar industry in Java is at the present time conducted on 
such firm and scientific bases that though, of course, the crop 
may be better or worse in some ceptain year, yet no failure of 
an entire crop can possihly he expected. 1\1l the conditions of 
the cane and its cultivation are so well studied, that even the 
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outbreak of a cane disease or the attacks of some new insect pest 
can be remedied against before they can do any harm. The 
same thing may be said' of Hawaii. Some fifty years ago the 
sugar industry could only supply the sugar necessary for the local 
consumption and now the islands export as mtlch as 400,000 short 
tons or thrice the quantity exported 10 years ago. There too the 
planters have based their methods on a scientific footing and pre-
ferred to investigate everything and to leave as little as possible 
to good or bad luck. This is distinctly proved by the happy 
results of the campaign against the leaf-hoppers that infested the 
Hawaiian sugar fields a couple of years ago. In former times 
such an invasion of an uncontrollable mass of offensive insects 
would have found the planters unprepared and would have been 
able to do an enormous amount of harm. Now the scientists dicl 
not hesitate to apply the remedy, which they knew would help 
them and brought to their aid the natural enemies of their foes, 
with the happy result that the damage done by the hoppers was 
checked at once and the sugar crop continues ,to be larger every 
year. 
It is evident that such a state of things is °not only confined to 
the islands mentioned, but that also other islands in the same 
vicinity can do the very same thing if conditions are similar. 
Therefore, I believe that the efforts made by the government of 
Japan to prOlllote the sugar industry of Formosa will make that 
island one of the best sugar growing centers of the East. Up to 
now Japan imports the major part of the raw sugar for her 
rctineries from Java and some other part from the Philippines alltl 
fr0111 Formosa, but it is the aim of her statesmen to raise all of 
the sugar in the land itself by the development of Formosa. 
The Formosa cane is not a very good one, but it is a compara-
tively easy matter to improve it in a very rapid way, as has been 
done in Java and the Japanese have studied all the methods care-
fully, so that what has been clone in another country can be done 
as well in Japan. Week after week I saw them come in Java, the 
young Japanese students from Formosa, all young, all smiling 
~ncl all inquisitive and all sure to gather knowledge of every de-
tail both in planting and in manufacturing. When it has been 
possible in Java to create a considerable cane sugar industry in 
a country where the land is scarce and expensive and the govern-
ment officials, as a rule, more inclined to keep back the sugar in-
dustry than to promote it, what can we then expect of the pros-
pects of the Formosa industry, when sufficient Japanese or Chi-
nese labor, which is at their very doors can come in and work 
the land. Moreover the sugar from Java nowhere finds places 
where to come in at reduced duties and has to pay full duty every-
where, even in the mother country, while it is very probable that 
Formosa sugar will enjoy large fiscal facilities above foreign 
sugar when imported or even may come in free in Japan ancl thus 
can make a living where foreign sugar must lose money. 
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As yet the export of Formosa sugar has not come consid-
erably over the figures of former years. The export for 1907 is 
reported to be 70,000 tons, while the annual production in the 
years before the Japanese got the island under their control was 
considered to be 60,000 to 80,000 tons of brown sugar, of which 
45,000 to 50,000 were exported. In the last two years, howevei·. 
such huge shipments of st1gar machinery have been sent to FOj"-
mosa frol11' Great Britain, America and Germanv that, as soon 
as all those factories grind their maximum amotint of cane, the 
production is snre to run up to a considerable height and even 
with the present constlmption of sugar in Japan it may be tripled 
and then not yet be sufficient to provide all the sugar which Japan 
can take up. It is superfluous to say that an equal amount of 
Java sugar will be crowded out in this way and have to look for 
other markets. 
Further, nobody can tell what will happen when the Ameri-
cans invest money amI knowledge in the sugar industry of the 
Philippines. Already now, with their wasteful methods and small 
mills the mill owners have succeeded to go on and to make their 
living. \i\Then men with knowledge and capital would go in for 
sugar making in the Philippines, they could of course do much 
better than the present manufacturers and where the Java planters 
can make money even when paying- the ft1ll duty in America I 
believe that the Philippine planter can do so too while he has only 
to pay 75 per cent. of it. 
T firml" helieve that while Tava amI Hawaii can continue to 
produce steadily increasing- crops, Formosa and the Philippir~es 
will spring up as great sugar producing centers, whereby the IS-
lands of the Pacific Ocean will, more than the Antilles have ever 
been. become the largest suppliers of cane sugar in the wodel.-
La. Planter. 
------------------------------------------
Nitrate of Soda 
Nitrate Sold in Original Bags 
NITRATE AGENCIES CO. 
64 Stone Street, New York 
Keyser Building, Bnhimorc, Md~ 
36 Bay Street, Eost, Savannah, Ga. 
305 Baronne Street, New Orleans, La. 
140 Dearborn Street, Chicago, Ill. 
Holcombe & Co., 24 California Street 
San Francisco. Cal. 
603-4 Oriental Block, Seattle, Wash. 
AddrellB OUIco NeBTest You 
Orders for All Quontltles Promptly 
Filled-Write for Quototlons 
'6.eB ~ ~ A lnseiuus IJ,erry riI)ening in 
W @nUertlJj~rr'!fthree IUOJlths fruill seed, IJ.uther J1 Burbnlllt's Greatest Creation. 
Fruit blue-black like an enormous rich blueberry in looks and taste. 
Unsurpassed for eating raw, cooked, canned or preserved in any form. 
The greatest garden fruit e\'(,r introduced and equally \'aluable in hot, dry, 
cold or wet climates. Easiest plant in the world to grow succeeding any-
where and yielding great masses of rich fruit all the year. The greatest 
b;::on to the family garden ever introduced. Everybody can and will grow 
it when knoll'n. \Ve are the sole introducers in all parts of the \\'orld. 
Secd 211 cal1~s pel' packet, 3 packets for 50 cents posipaid. 
'Also Ollr great catalogue of Seed. Bulbs, Plants and NelV Fruits 
ior 1909, FREE. Nearly 150 pages. lI'ith colored plates anclmany startling 
novelties. 
JOliN LEWIS ell F'lo1'1l1 ParI;:, New Yorl;:, U. S. A. 
